12-O-tetradecanoylphorbol-13-acetate actions on macromolecular synthesis, ornithine decarboxylase, and cellular differentiation of the rat embryonic visceral yolk sac in culture.
We have reported previously that 12-O-tetradecanoylphorbol-13-acetate (TPA) disrupts the morphology and functional development of the rat embryonic visceral yolk sac (VYS) maintained in a whole-embryo culture system. The TPA-mediated disruption of the VYS is characterized by the abnormal progressive separation of the cellular layers that comprise the VYS and appears to be related to late-stage promotion. The present study further characterizes this effect of TPA on the VYS of rat conceptuses in vitro. VYS ornithine decarboxylase levels were not induced but rather were initially depressed by TPA treatment. There was no major effect of TPA treatment on VYS hemoglobin content, as measured by absorbance at 414 nm and polyacrylamide gel electrophoresis. Changes in VYS hemoglobin synthesis during the culture period, measured by [14C]leucine incorporation with subsequent autoradiography, was likewise not a major effect of TPA treatment. VYS DNA synthesis and VYS RNA synthesis, measured by [3H]thymidine and [3H]uridine incorporation, respectively, were unchanged by TPA treatment. VYS protein synthesis, measured by [3H]leucine incorporation, was initially increased by TPA treatment but returned to control values by the end of the culture period. This increase in [3H]leucine incorporation was not due to a TPA-mediated change in the secretory function of the VYS. The data suggest that the tumor promoter-induced disruption of the VYS is not associated with cellular proliferation, ornithine decarboxylase induction, or alterations in differentiation. Effects on the cell surface, altering cell-cell interactions and/or communication might best explain these actions of TPA.